rex 



1 B I S 1 




(51) BE#f*#Sl6 

C08F 4/642, 4/70, 10/00, 12/00, 32/00 



Al 



(ii) mm^m^ 



(43) m&'JkfflB 



W098/34961 



1998^8^ 13 0(13.08.98) 



(21) mmmm&^ 

(22) SBSitfillP 

(30) &9n&7*-? 

#ig5p9/106267 
«®¥9/109917 
«FS¥9/109918 
«fS¥9/109919 
¥9/109920 
#g¥9/l 11438 



PCT/JP98/00515 



1998^2^6 0(06.02.98) 



1997^2^70(07.02.97) JP 

1997^4^ 23 0 (23.04.97) JP 

1997^4^ 25 0(25.04.97) JP 

1997^4^ 25 0(25.04.97) JP 

1997^4^ 25 0 (25.04.97) JP 

1997^4^25 0(25.04.97) JP 

1997^4^ 28 0(28.04.97) JP 



(7i) mmx (Kmz&K-t^xcomfemio^x) 

Z#fc^5££tt(MITSUi CHEMICALS, INC.)[JP/JP] 

T 100-6070 MM^^m^mtm^mim^r Tokyo, (JP) 



(72) ^W#;*5<tt5 

(75) ^#/WKA (#ffll£Ov*Ttf>*) 

EH f$ — (IMUTA, Junichi)[JP/JP] 
%mffi£(SArrO, Junji)[JP/JP] 
^fttt^SUGIMURA, Kenji)[JP/JP] 
IS K K jfe(FUJITA, Terunori)[JP/JP] 
T740-0061 0JPma5ir?P|P*Brft*ATBl#2-§- 
H^Mb^ft^tfcrt Yamaguchi, (JP) 
(74) KMA 

#m± »*^-K(SUZUKI, Shunichiro) 

Ti4i-oo3i ym&&flmmttm-£T&n&6%> 

SRfflai«f^6F &*m&®Wmm Tokyo, (JP) 

(81) CA, CN, ID, JP, KR, US, BtfHWfF (DE, FR, 

GB,IT,NL). 



(54)Titie: OLEFIN POLYMERIZATION CATALYST AND PROCESS FOR THE PRODUCTION OF OLEFIN POLYMERS 



(57) Abstract 

An olefin polymerization catalyst enabling the production of olefin polymers with Rl-N \ ^ N ~*' 

excellent polymerization activity and a process for polymerizing an olefin by the use of the / M \ 
catalyst. The catalyst comprises a transition metal amide compound of general formula (I) 
[wherein M 1 is Ti or the like; R 1 is alkyl, (substituted) phenyl or the like; R 2 is -C(R 5 \ 
C(R*) m C(R 5 )2- or -C(R 5 )2-X ! -Cfl^V (wherein X 1 is a smcon-contaimng group or the like; 
and R 5 and R 6 are each hydrocarby) or the like); and R 3 is hydrocarbyl, halogeno or the 



like], and at least one compound selected from among organoaluminumoxy compounds, \ ^ u ^ v / 

ionizing ionic compounds and organometallic compounds. The process enables the production J » 4 »I fc ami- T% m*m**m 1 

of olefin polymers with high polymerization activity to give olefin polymers free from residual w f'^^^wf^J* 

odor, and comprises conducting the (co)polymerization of olefins in the presence of a catalyst ■>.*» In* i~t&*<t*jiY *», **> \ 

comprising a transition metal amide compound of the general formula: (RjNXN^X 2 ^ cb ! 

(wherein M 2 is Ti, Zr or the like; j is the valence of M 2 ; k is 1 to j; R is hydrogen, ^ Y_L_| — ~ — 1 

hydrocarbyl or me like; and X 2 is halogeno, hydrocarbyl or the like) and an j t |* U7 ^J 

organoaluminumoxy compound, which is added to the polymerization system in a state , — 

slurried in an aliphatic or alicyclic hydrocarbon. w v-1 
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~ 2 0<Da-*l/7>r btlSo 

£fc*U74 Vl^ffltti (1) >&E£#:® 

SIJS"C«ffl$ft5 tl/7^ xrtiu TIE©.}: -5 /iStt; 

fe^U^^n. ^* 1/ 7 -f v^fi-o ffctc fi„ zti £© 1 2 U&i 

**vU-r:/». >r*-3>ft^ if7KW^n>^ x h"S/?a [2.2.1] 

it - »; Jim 2 - ifM+j/A, y^^u^a^f- 

-f77*n(f^ y * ? >j ^in-T^K ^ * t tf ^ifc^ 7 7*f^i 

©a, 0 —^&%JjJ Al>|iXfJt' ; 7M >SI>, -T^n>i, 
— A H© t'-^XXf^S ; T ? 'J JlWt? V i/ i? Jl^ t 9 t V )im 
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+ a -friz? 4 > olRl^f* 0 . 5-99. 5 *;U96, 

b < li 1 ~ 9 9 ^;l/%T'&<50#M£ l^o 
* 1/7 4 >fi£JB«& ( 1 ) £flH^c;M/7>f >££<£tt©gii 

7*o t°u *'>J7f>, #U (4-y ^A-O-r >-i) . 

t^-i-'Ox 7*0 tr > • zf^y^m^^tiifom. 

tl/70'T?'J ^ifc^E^fr. a - * 1/ 7 4 > • T ? U * 

T ? U ;l/&n-7*f-;U*M£-#. a U 7 4 y • T ? 'J ;t,&>f 77* 
a-*i/74>-r?y ;u®2-x.f-^^\+^;u*fi 
a-tl/70-^;'i a - * U 7 4 y • 

Ui^f^*t^^ a-*l/74>-y*? ij ;t,&x^ 

ft. a-tl/7^ V7"Dtt>8t*xA*i^ a-*U7-f 
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£ fcflifEa - * is y h y 1 1 & ic, zrftjs.y, ^yyi^y^ i, 
;u * > if© y x > ^ * y v — §t5;ti,-e^, 

*u? j ym&ftf&m ( l ) Wc, * u 7 -f >© (*) a-*- 

^*tf->> *s-f*y^ ttfy, 7*y^ K5 S *>. *Ttttt£ 
v<y ? yiztzomm&BiitTkm. ^>-tf>. F;uv, 

A) ti. m&%m 1 U ? h;t>£?K S^#MH^(3g|»tT. fiST. 
&0. 0 0 0 0 5 - 0. 1 S U "tJU&t L < 0 . 0 0 0 1 -0 
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. 0 5 ; 'JtAOit'ffl^bn^o 

(A) ^cDg^^Mli^ 1 r;u ^ -^AM^-fr. M 

ftl^l 0 , 0 0 0 *^ ffiUttl 0 - 5, 0 0 0 *Afc 

A) tOl^il^lt^l^LT, #n>H(^#. fto 
. 5~2 0^;K b < l± 1 ~ 1 O^At/^io 

Wb£®i(B-i) *©t;i, i i^m* l ^mcS* it, iiST. o 
~ 2 0 0 L < lift 0 ~ 1 0 O^^t/iS^^ 

o y l *e;i,c#UT\ 0 - 1 0 0 0 h < (±#j 0 ~ 

5 0 0 £ 9 £*TN#gKj£bTffl^ £*l£o 

A) . *rffiy;u * a^ + ->^^%(b-d fccktf/ifefctt^:*-:/ 

17; Kfc£& (A) . ft&TA,* A** Wb£&(B-l) <fc 

ov£fcii>r*>rt:^*>i£fls<£<8i(B-2) „ ^ii:isi;Tir*7A 



WO 98/34961 PCT/JP98/00515 

$ Afk^!Kl(B-3) (i. &#- 1 0 0 - 2 0 0 °C\ $? 1 b < ti - 
7 0-10 O'CTl^itt^tSCt^T^So 

-runnel*, mm&fr t&m*m&.te&itt,7kmmft£m^ z z t& 
smut t m mo (D ff b n s 0 

i^Mli, - 6 0 - 2 5 0 "C^&ST-e&^K #fr-Ct> 80-2 
5 0 °C . $^Clil 06-2 2 Ot, 1 2 0 — 2 0 0 V O fg 

< Okg/cm' . & K>U*L( 3 0kg 

/cm 2 Oi&fflTfcSo SIS^S (S£B£fS) (i. filir 0 . 

1 — 4 B#fa. if* t < it 0 . 2-2B#igT&£o 
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/ 4 5-9 8/2. U < ii 6 0/4 0-9 5/5 ©&ffi-C& ?K 
^ ;U h 7 n - u - h (MFR) ii# 0 . 0 1- 2 0 0 g/103K 
ff*b<l± 0 . 03-1 00 g/10#<D$5ffl{C& 0 s 
0. 85-0. 9 5 g/cm J , 0*1(11 0. 86-0. 94g 
/cm 3 0$gffltc& &S-£tt#&<5 0 

i:ti/7^ (*) fi£ Ltv^cdt^ #^*©*#^* u 7 >f 

™i:i^tt/7^ ^S^MftftiE (2) li> 
(A' ) tib-0:3; (ID -emztiz>M&&mT i Yfc&mt, 

(B) (B-l) W«TiI/ ^ ^**i/<t&®. 

(B-2) S^ilTi Kfc-a-tt (A' ) t£j£LT>f 

(b-3) wa^sufc^ttfr ^itfns'M < t & i m®<t&®> 
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(A' ) ggjjy ^ Krts^ft 

XmWVft^btlZ (A' ) S^ilTi KYk^tttt. TIE— & 



R l, ~R 20 tt> Bw:^-TfeHftot^tU(, tK^J^^F> 
leftTkiJi&KF* U < (i^^H^tfc^ 1 L 2 0 ©Rfl:**£. ^ 

-COOR*\ -N (R 22 ) C (0) R 2 \ -0C (0) R 2 \ 
- CN, -NR 2 5 2 £/ct*-N (R 28 ) S (0 2 )R 27 £^-f o 

R ll ~R l5 ©9 *>'P*l < t> 1 o{i7kf?fJtU*{.©gT'fc*K 



((E m )A )„ 




(ID 
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V^ot!;K n-:7f-;K ^7^f;K sec-T'f-^. tert-:/f-;K 
Of-JK ^*2/4>-«fc*©&5fcK^ttj&< 1-2 0 ©fii££ feli^tt 

6 — 2 0 ©T 'J -jfrfc ; cnt>©T >J - ^SKlffEKsHJK^ ft 

*u — 2 oo7^+;H!5:^osftSi< i - 5 mm& bfcg&T U 

*x*4 t'©T;i/^r-;H6 ; O 7i-;HfA, 
^yf^7i-;i/i/'j;k /fA-?7i- ;u 'J ^ <tf £ n 

x ; t 2, 4. 6- h 'J A7 x ; + -//i t'^^if ^ft5 0 

-C00R !1 > -N (R") C (0) R 2 \ -0C (0) R 2 \ 
-CN. -NR 2S 2 £tzli-N (R 28 ) S (0 2 )R 27 (fcfc'U R 
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21 ~R i7 I^M?lt^ 1 ~ 5 0T;l/ + ;H^yTt o ) -c^Sft* 
itltli, -COOCHa . -N (CH,)C (0) CH, . -0 
C (0) CH„ -CN, -N (C 2 H 5 ) 2 . - N (CH.)S(O,) 
CH, tt t>n-5o 

3£§BE^, liI&&^££<D^£J&Jj5cLT^Tfecfc<U R ,8 ~R 80 T 

&Kifi£-r£gB#©^3ffIj§i^&# 3-30 £##3: U^o 

ml*. 1 £ fcli 2 -C££o 

attttdli. - (E.M'-tfctt- (E„)A l - (EJA'-t^ 
Eli. I^i:^-t'l,I^otMU(, fit*. tK^> Hilt. 
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1 iomtft5HliT2b^, tfcETS^ftS 2ffiJBJ_L(D 
( (E.)A')i T?7F£tl5 2 iOltJI^^^^tSfe^It b 




mm. &tmw.*&i~2 o®"u?>fc&i<tfcmm. mmimm. 
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So 

D7;i/#;H, ?;^^;t/$, tu-ata + jH, yj-Aift 

/^Db , ;i//<i:if0 7'J-;i/7AtiH ; 7x-;k h >j ;k i? y f- 

-;K b"7x-;k t7f;k *t7f ;k t > h 'J ;k 7x 
t>h'j ;i//xifcDT 'J -;t/g#|£tf <>>ft£o 

^IK^&tf 1 ~ 2 0 O^nf Wt^-ftTk^a? t LTIi, 
^HC^&# 1-20 <D&i1tfcm&K^a7ytj<&&\ y tcmfrm\f *> 

7* h + i/^if©T;l/=i + ->S ; 7 x J ^f;l/7x7 
;l> 7 * * - K 7xx;l/^;[-7t*-F, / <>^AXA7t*-h, 
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p-h^x>x;^t?-h, h U * + w*< y j dyx)\>7i t %- k 
h V J v zf ? A>K y ■{? y x )l 7 * Z - K p-? u j\,Ky-e yx)l7 

* * - K O * 7 Jit n Ky -tr > X Jl 7 * * - h^t'©7^7t 

* - h & ; * * JlXJl7 4 7i-;l/XA7^-K ^ > 

i?;i/^^7>f ^ - v-h )i3-yxj\/7 j * - h 'J yf ;K> 

y KYfcTk^gm i> x ) Jl \ V J f-Ji y u ;K V7 D 
^£tffc7k3!g&*> 'J ;l/ ; h U * f-Jlis 'J h'Jxf;^U, h 
'J^Dt^->iJ;K MJ ^ ? n 's* ;t/ ij ;u % h ij ^x-^i/ij 

ji y >j ;K f'jt7f ;i/ »; ;t/tt if © h u E*ffc7k3iit& i/ «J ^ ; h 
U / f-Jl'y U ;t/x--r;l/fc i:©£tfl:7k^{t&-> U ;KD-> 'J ;U-f 
^; bVtf-Jli/Vfr/^JliSiizO'rjmvl&TJUlrJim; h 'J ^ 

-nb©7^, ^ny>I^ limiir^&tf 1-20 ©^YfcTK^ 
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nPr Me 




nPr Me 



sBu 




sBu 



tBu tBu 




tBu tBu 
nOct 




nOct 
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CI CI 
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U n P r lin-^o etim&TF U i P r lii-^n h';H^f I, 
s B u lisec-7^;t/g£jFL. tBuli tert-^f-^S^^ b> n 
0 c t \tn-*?1-Jim$:7F'ro 

A % ^7-")Ai:||Mfcig^l7; F-fk-a^ (A' ) £ffiV> 
£ c £ fc-e£ £ 0 

cn^©S^^llT$ Kfc^tt (A' ) <Z)*T% M 2 &?-?>T* 

0 * b < (i^#W«it©^^J^^lc^ 3-3 0 ©^^^YbTK^-fb^- 

ztnhom®&mT i v<k&<& (a' ) lim^-effl^Tfe «k^u 
*mw\z&z*\/7 j ym&mmm (2) ts^bn^CB-o *r 

^*§cDft£©-efc£o (B-2) Z Y<t&® (A' ) t&m 

(A' ) (B-l) *r$|T;b ^ A** Wt^. (B-2) 
(B-3) mm&mit&® (B) tt^c, Mi:i5bttlt-5i:^ 
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6U 

ftatfc^ttfitt (C) €^TMU^, 
(C) g&ft^tt&ft 

*U74 (2) t'^lClSbtffl^bnS (C) a 

00/im> !f$l<li 2 0 - 2 0 0 # m ©S&fttt H L tiatfc* 

i0 2 . B 2 0 3 . CaO. ZnO. BaO. T h 0 2 # if. $ it 

S i OrMg 0. S i 0 ,-A 1 , 
0 8 . S i O2-T i 0 2 . Si O2-V2O5 . S i 0 2 -C r 2O3 . 

5 i O2-T i OrMgO/Xfr^^^tSCt^ttSo Ztl<b®* 

tsio 2 fcicfAit 0, frt>Kzmfrt>mtfntc'j?t£( tt> 1 

±»M»fEft.::tt^a©Na,CO» . K2CO3 . Ca 
COs. MgCOi . N a 2 S 0 4 . A1 2 (S0 4 ) 3 . BaSO* . 
KNO, . Mg( NOs) 2 . Al (NO 3)3 . Na 2 0. K 2 0. 

l i 2 otez<D6im&. mm&. Bt®jg. wuMamazttisX^ 
(o att*ttfitttt«»:fc<ktf«£i::j:o*©tt:|* 

- 1 0 0 0 m 2 /g. »H(lilflO- 7 0 0 m J /g©&fflC 

6 t) > &B?LI?li# 0 . 3~2. 5 cm J /g©©ffli:fe§C 

* MJittli. &^KtfcbT 1 0 0 ~ 1 0 0 0 £ b < tt 

1 5 0~ 7 0 0 'CC^^Urm^ bft6o 
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s*>k. **gn::«^*;:*©T#*«tt*tt£# co tit 
»*> io~3oo u m ® mm ^ $> z ft ®4t&®<Dmft.vtte^ 

(i, x^U>, yafl/>, 4-y f^-M>f>ftt' 

5 (^) m&#£ tz\t\Z-n,i/9u<\**)ry, U 

*IS!HKff**l/7-f >fi£ffi«® (2) ti. ±E©J:^ii 
ill; KYfc^tt (A' ) (B-l) *«T;t/$ A**Wt£ 
®. (B-2) Wfc^^ttYb^&fciitKBrS) 
£^tfn<5^tt < t 1 MOlt&Qa (B) i&^dffcttTS&tfc^P 
t*£# (C) t^b«5o 0 2 1:, >fi£-JBfefe$ (2) £ 

>S£JHftfe& (2) ©#£Tc:. >£i£&fi£-£-fr£}K 

•❖©■set** #^^©^ffl& % ^jDmm«^E(r^«n-5^. 

(1) (A' ) t, (B-l) ftmTJl S -tf A** Wfc-g-iBu (B-2) 
Wb^*>£tt£«8l*><fctKB-3) #«&Mfc<£fclfr ^Itffts 

'ptzi tt> I 8©j£#'(B) (JKTmc rj£#-(B) J t^-5o ) 

(2) (A' ) (B) £=?tbmmzittzmm*m&$s\z& 
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(3) (A' ) (B) *^J6ft«$*^«j«ft^, fcitf 
Ji£# (B) fcffiSOJWefi^SfcSSJn-rSlfrSjo C©i§£$# ( 
B) li> I^-T *> <£v> 0 

(4) (A' ) £®&^t*fS# (C) CfiSU:«!i^, J: 
(B) ^lo«lfTi^i:ttt^S, 

(5) fi£# (A' ) (B) t (C) (Cffi^b/c 

(6) fcfr (A' ) (B) (C) ca^Flfc 

a«j£#s (b> *ffi*©«jffcK^g«c*SD-r*^fe 

o -©*§£&# (B) fcU ^-t^Ifi.T^TUK 

(7) (B) (C) lcffl«PUfcHfl&jR4K *» .fcCf 

fcfr (a- ) €-tt*©reff-efi^S(t*iHf s^rfep 

(8) (B) £&&^t*fi# (O uus#ufcttflEjfc4K ( 
a' )\ (B) *ffi*©*j?T?*^*ic*iD-r*^r*. 

±E©ase:^^afr co ca' ) (B) #s 

cii. frE^b7^ yfi^sittii ( i ) *i^fcti/7-f >£fi£ 



WO 98/34961 



PCT/JP98/00515 



67 

a ym&%mm (2) £jb^t. *i/7^ v©^^? 

K&bT. ig^MT i Y<t&® (A' ) (i. Effc^S 1 tf ? h * 
£ *K ®a 1 0 " 8 - 1 0 " 2; 6^> 0 £ L < li 1 0 " 7 - 1 0 - 3 *Jl t 

^T&t;u $ A** Wt^&KB-l) (B-l) *©T;Ui^ 

Ajf^pt. ^^17; K<b^^ (a' ) *®m®&mm* cm) 

t©^;ujfc C(B-l) /M) ^ Mio~ 5 0 0 0 ,»$l<ii2 
0--2000 ttzzx-o ^*-emt^n<So << * ym *ymtii 

tt(B-2) tt, CB-2) S^^IT; Kft^tt (A' ) *©£&£ 
SJST- (M) tOt^tt C CB-2) /M) ^ a«l-10, jfil 
<lil~5 bKZ J:-5^4"em^^nSo W$S£Jifl:£^(B-3) tt. 
(B-3) ^^g7; Kfc^tt (A' ) *<Z>»&l(jg??- (M) 
t©^e;Hfc C(B-l) /Ml 3^0. 0 1-5000. Utb< 
liO. 0 5 - 2 0 0 0 t4'5<J:?4*itil^n5 0 

aur- 5 0 - 2 0 0 °c. u < u 0 ~ 1 7 0 °c© 

f5ffi-C&£ 0 S^ETJl*. ®3r&E-l 0 0 kg/cm 2 . t 
< {i#E-5 0 kg/cm 2 ©fcttyefctK S££lfcl±. HI^SC 

£ci;£-££i£:&#©#l£6 2 SJKi^^ftTff r> c t *>*rt£-e& 

So 
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x^l/>, 7*otri/>, 1-7*t->, > x 1- 
^ + -tr>, 3->fA-l-^f>, 3-* f-^-l-^Vr- 
-Ky^-y, 4-^ 4-y + 

t ?■ fr-l-^** y^ 4,4-^^f^-l- / <>f>> 4-xf;hl^ + 

* £©#*JR-?**< 2 ~ 2 0fl)fl-tl/7^ y ; 

i/>, ^ i-Jiz?- v ym. t $ Jiiy-tfy^ thfjh 

fx*"*-?* 1/ T 'J At7 9 \s ymte ifO^mm t"x 

h*x;Ui/^ a^^ij-> x k"x ;l, ? o ^ > $ > „ k* ^- /U -> ? n ^\ 

y ;t/ «K ji * y „ f h7^^nKft>, 2-/ ^;u-i.4,5, * 

y-1.2. 3, 4. 4a, 5. 8. 8a-> ? * tFot7^ U>>4't'CDJ|tttl/ 
7>(y, 1.4-^> * -^x> N 1. 5-^^-9- ^x>/j: if ©gmn»^£fc# 
4 ~ 2 0 ©&tfc# 'Jx^ 5-x f- -r > J )\, #)\, * y „ ? n ^ 

**w©«it^rfecff«*i/7^ ym&mt&m (3) 

(A" ) T£-tt5t (III) ^^51^^17; Krt^ttfc. 
(B) (B-i) ftmrfri -*l>**i/<t&®^ 

(B-2) 1^17; Kffc^tt (A* ) t ElS L X << * > St £ 
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(b-3) ^m&mitistfofrbm&tiz'ptz < 1 t> i s©ft£®i 

(A' ) gg&MT ~ Ffb^ti 

^Ha-em^n* (a" ) m^^mr i h^t^ma. ts-k 
3; (no -e^^n^Yb^-^-e^^o 



R^-R 20 ^ ItM:(i-tfell4^t^TfeJ;<, iTE-JS^; 
A 2 fi. BM^-t^I4otK{) J: < , JiJfflgS& 1 3-1 



((E ra )A 2 ) n 




(III) 
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mmm*. *rjmm*. b^hc-?. y^v^Aic^ 

-trU>H^ XXIiC^S£:#2£l:f 6ft, 

Eiis tk^x it. A D y>, mm. mn, u 

J:tf*-r*.fr ^SttftS^tt < i 4 1 IO^*fcli;n 6©HC 

( ( E m ) A 2 ). T^$n5 2i©IfHf^g^t51i:lT 
mettle {i&T© J: oti 2 £#2£f;f 6ft 

-CH 2 CH 2 CH 2 -> -CH 2 C(Me) 2 CH 2 -, 

- C H 2 C (Et) 2 CH 2 -. - C H 2 C (nPr) 2 C H 2 -> 

- C H 2 C UPr) 2 C H 2 -. - C H 2 C (nBu) 2 C H 2 -> 

- C H 2 C ( i Bu) 2 C H 2 - . - C H 2 C (sBu) 2 C H , - „ 

- C H 2 C (cPen) 2 C H 2 -> - C H 2 C (cHex) 2 C H 2 - . 

- CH 2 C(Ph) 2 CH 2 -. - CH 2 C(Me)(Et)CH 2 -. 

- CH 2 C(Me)(iPr) CH 2 -> — C H 2 C (Me)(iBu) CH 2 -. 

- CH 2 C(Me)(tBu) CH 2 -. - C H , C (Me)GPen) C H 2 - „ 
-CH 2 C(Me)(Ph)CH 2 - > - C H 2 C (Et) (iPr) CH,-, 
-CHtC(Bt)CiBu) CH 2 -. - C H 2 C (Et)(iPen)C H 2 -. 
-CH 2 C(i Pr)(iBu)CH 2 -. -CH 2 C(i Pr)(iPen) C H 2 -> 
-CH 2 S i (Me) 2 CH 2 -, -CH 2 S i (Et) 2 CH 2 -. 
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C H 2 S i (nBu) 2 C H 2 -. - CH,S i (Ph) 2 C H 2 - N 
C H (Me) CHjCH (Me) -> - C H (Ph) C H 2 C H (Ph) - , 
S i (Me) 2 0 S i (Me) 2 -. 





iPr 



tBu. 



tBu 





H 2 C — 

H iC 
I 

H 

H 2C — 




Mea.S^i 

H zC 
I 

H 

Me ^S i 





tBe 



tBu 






OMe 



OMe 
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U q Prlin-^olf;H$SL, i P rlH V^n ifjU^t, 
n Buttn-^f;H^^b, i B uli^ y^f s Bu 

Usee-??- Jim U> t B u (itert-^f-;US€-^ i Pen 
li>fM>f^lBt, c Penl^?D/<>f;H^u c 
Hex l*i/<7 w\Jri; )im%7F Phli7 x-^S^-^-To 

x 2 t±. lifE-®^ (in *<z>x 2 tmm-v&Zo ft*?. p#2 

Cft£®-5£. ^ay->H£^ 1 ~2 OO^fbTK^ 

±£-$3; (no -es^naii^^MT ^ Kfc^tt ( 



WO 98/34961 



PCT/JP98/00515 



^73 




WO 98/34961 



PCT/JP98/00515 



74 

nPr Me 





He A Me 




^Cl 


\_N / ^Cl > — N"' X C1 


J — /CI 
< Ti 


nPr 


Ne ^ Me 


nBu 



nPr Me 



sBu 




sBu 



tBu tBu 




tBu tBu 



nOct 




nOct 
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Y6 



Me C-Me 
COOMe x lK 



6 



<Z" 

> — N 



CI / — N s /CI / — /CI /— ^Cl 

Ti < Ti < Ti < Ti 

' X C1 > — N*^ X C1 N— ^Cl > — N x ^Cl 

0 0 ^r tBu (§T 



COOMe 



Me C-Me 
II 




Me^^-Me Me^^Me 
/CI y — /CI ^-N^ /Br 

Ti < Ti < Ti 

^Cl \— lK ^Cl V_n^ \ 



Br 

Me^ Jk^ Me 



§m ©to 



Me^O^Me Me'^^Me iPr'^MPr 

CN\ /(CF3SO3) /— /Me / — /Me 

Ti < Ti < Ti 

lK ^ (CF3SO3 ) V_ N / \ Me V_ N / \ Me 

Me^Jk^ Me Me^J^Me iPr N Jk^iPr 
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